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1. General Remarks 
1H NMR and 13C NMR spectra were recorded on a Bruker AV-400 or 500 MHz spectrometer. 

Chemical shifts (δ) are given in relative to tetramethylsilane (δ 0.00 ppm) in CDCl3. 

Coupling constants, J, were reported in hertz unit (Hz). High resolution mass spectra (HRMS) 

were obtained on a Q-STAR Elite ESI-LC-MS/MS Spectrometer. Chemical names were 

generated using Cambridge Soft. ChemDraw Ultra 10.0. Optical rotations were measured on 

a Perkin Elmer 341 polarimeter. Enantiomeric ratios were determined by chiral HPLC using 

a chiralpak AD-H (Amylose tris (3,5-dimethylphenylcarbamate)coated on 5μm silica-gel )or 

OD-H column (Cellulose tris (3,5-dimethylphenylcarbamate) coated on 5μm silica-gel) with 

hexane and i-PrOH as solvents. Commercially obtained reagents were used without further 

purification.  

 

2. Synthesis of Substrates: 
Methyl 2-(2-iodobenzyl)-2-amino-3-phenylpropanoate (1a): 

NC

CO2Me

I

1) HCl (6N), EtOH

2) Na2CO3 NH2

CO2Me

I
1a7

CO2Me

NH2

CO2Me

NC

1) K2CO3,

Br

I

1) HCO2H/Ac2O

2) POCl3/CH2Cl2
5 6

 
Compound 1a was prepared according to similar route of literature reported methods1: To a 

solution of methyl 2-amino-3-phenylpropanoate (16.5 g, 100 mmol) in formic acid (40 mL, 1 mol) 

at 0 oC was added dropwise acetic anhydride (10 mL, 100 mmol), the reaction mixture was stirred 

at room temperature for 2 hours. Then H2O (100 ml) and ethyl acetate (100 mL) were added into 

the mixture. The organic phase was seperated and the aqueous phase was extracted with ethyl 

acetate (50.0 mL × 3). Τhe combined organic phase was washed with H2O and brine, dried over 

Na2SO4. The solvent was removed under vacuum and the residue was disolved in dichloromethane 

(80 mL) and triethylamine (65 mL, 5.0 equiv) was added. The mixture was cooled with ice bath at 

-78 oC and POCl3 (14 mL, 1.5 equiv) was dropwise added below -78 oC.Then the mixture stirred 

at 0 oC for 3 hours until the reaction was completed. The reaction mixture was quenched with 

NaHCO3 aqueous solution and the pH was adjusted to 9-10 and then extracted with 

dichloromethane (500 mL × 3). Combined organic phase was washed with water and brine, dried 

over Na2SO4. The solvent was removed under reduced pressure to afford the crude product 6 for 

next step without further purification.  

To a solution of 6 (13.2g, 70 mmol) in acetonitrile (200 mL) were added K2CO3 (48.3 g, 

350.0 mmol), TBAHS (14.0 mmol), and 1-(Bromomethyl)-2-iodobenzene (22.7 g, 77 mmol). The 

mixture was heated at 85 oC until the reaction was completed, monitoring with TLC. Then the 

mixture was cooled and the solvent was removed under reduced pressure. H2O (200 mL) and ethyl 
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acetate (200 mL) were added into the mixture. The organic phase was seperated and the aqueous 

phase was extracted with ethyl acetate (200.0 mL × 3). Τhe combined organic phase was washed 

with H2O and brine, dried over Na2SO4. The solvent was removed under vacuum to afford the 

crude product 7 for next step.  

The crude product 7 was dissolved in EtOH (100 mL). Hydrochloric acid (6N, 50 mL) was 

then added and the mixture was stirred overnight at room temperature. After the reaction was 

completed, ethanol was removed under reduced pressure. The aqueous phase was brought to pH 

9-10 by adding Na2CO3 solution and then extracted with ethyl acetate (100 mL × 3) . Combined 

organic phase was washed with water and brine, dried over Na2SO4. The solvent was removed 

under reduced pressure and the residue was loaded on silica gel column and purified by flash 

chromatography (ethyl acetate/petroleum ether = 1/4 to 1/1) to afford the pure product 1a (21.4 g, 

80%). 1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.0 Hz, 1H), 7.22-7.29 (m, 7H), 6.91-6.95 (m, 

1H), 3.70 (s, 3H), 3.50 (d, J =14.0 Hz, 1H), 3.37-3.43 (m, 2H), 3.01 (d, J = 13.2 Hz, 1H); 13C 

NMR (125 MHz, CDCl3) δ 175.8, 140.0, 139.5, 135.8, 130.5, 130.2, 128.7, 128.4, 128.2, 127.1, 

102.9, 63.7, 52.1, 48.9, 46.0; ESI-MS m/z 396.0 (M + H)+; HRMS calcd for C17H19INO2
+ (M + 

H)+ 396.0455, found 396.0453. 

 

Ethyl 2-(2-iodobenzyl)-2-amino-3-phenylpropanoate (1b): 

NH2

CO2Me

I
1a

THF/EtOH/H2O

LiOH

NH2

CO2H

I
2) Na2CO3

8

NH2

CO2Et

I

1b

1) SOCl2/EtOH

 
This compound was prepared from 1a: LiOH (1.44 g, 60 mmol) was added into the solution 

of compound 1a (7.9 g, 20 mmol) in the mixed solvents of THF/EtOH/H2O (1/1/1, 30 mL). The 

mixture was heated at 60 oC for 5 hours until the reaction was completed. The organic solvents 

were removed under reduced pressure. The aqueous phase was adjusted to pH 5-6 with 1N HCl 

and then extracted with ethyl acetate (10 mL × 3). The combined organic phase was washed with 

H2O, brine and dried over Na2SO4. The solvent was removed under reduced pressure to afford a 

crude product of 8 (7.2 g, 96%) for next step without further purification. 

To a solution of compound 8 (1.9 g, 5 mmol) in EtOH (20 ml), was added SOCl2  and the 

mixture was stirred at 50 oC for 4 hours. The solvents were evaporated under vacuum. The residue 

was disolved in ethyl acetate and Na2CO3 aqueous solution was added for neutralization. The 

organic phase was seperated and the aqueous phase was extracted with ethyl acetate (10 mL 

× 2). Τhe combined organic phase was washed with brine and dried over Na2SO4. The solvents 

were removed under reduced pressure. The residue was loaded on silica gel column and purified 

by flash chromatography (ethyl acetate/petroleum ether = 1/4 to 1/1) to afford the pure product 1b 

(2.0 g, 98%). 
1H NMR (500 MHz, CDCl3) δ 7.88 (d, J = 8.0 Hz, 1H), 7.25-7.33 (m, 7H), 6.93-6.97 (m, 1H), 

4.18 (q, J = 7.5 Hz, 1H), 3.48 (d, J =14.0 Hz, 1H), 3.42 (d, J = 13.0 Hz, 1H), 3.33 (d, J = 14.0, 1H), 
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2.95 (d, J = 13.0 Hz, 1H), 1.26 (t, J = 7.5 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ 175.5, 139.9, 

139.8, 136.0, 130.5, 130.3, 128.6, 128.3, 128.1, 127.0, 103.1, 63.5, 61.3, 49.0, 46.1, 14.1; ESI-MS 

m/z 410.0 (M + H)+; HRMS calcd for C18H21INO2
+ (M + H)+ 410.0611, found 410.0609. 

 

Isopropyl 2-(2-iodobenzyl)-2-amino-3-phenylpropanoate (1c): 

NH2

CO2H

I

i-PrBr

K2CO3, DMF

8

NH2

CO2i-Pr

I

1c  
To a solution of compound 8 (1.9 g, 5 mmol) in DMF (5.0 mL) was added K2CO3 (1.38 g, 10 

mmol), i-PrBr (610 mg, 5 mmol). The mixture were stirred for 3 hours at room temperature. H2O 

(10 mL) and ethyl acetate (10 mL) were added into the reaction mixture. The organic phase was 

seperated and the aqueous phase was extracted with ethyl acetate (10 mL × 2). Τhe combined 

organic phase was washed with brine and dried over Na2SO4. The solvents were removed under 

reduced pressure. The residue was loaded on silica gel column and purified by flash 

chromatography (ethyl acetate/petroleum ether = 1/4 to 1/1) to afford the pure product 1c (1.6 g, 

76%).1H NMR (500 MHz, CDCl3) δ 7.85 (d, J = 8.0 Hz, 1H), 7.23-7.32 (m, 7H), 6.90-6.92 (m, 

1H), 4.98 (h, J = 6.0 Hz, 1H), 3.43 (d, J =14.0 Hz, 1H), 3.36 (d, J = 13.0 Hz, 1H), 3.28 (d, J = 14.0, 

1H), 2.93 (d, J = 13.0 Hz, 1H), 1.20 (d, J = 6.0 Hz, 3H), 1.13 (d, J = 6.0 Hz, 3H); 13C NMR (125 

MHz, CDCl3) δ 174.5, 139.9, 139.7, 135.8, 130.4, 130.3, 128.5, 128.3, 128.1, 127.0, 103.3, 69.3, 

63.5, 48.8, 45.9, 21.7, 21.6; ESI-MS m/z 424.1 (M + H)+; HRMS calcd for C19H23INO2
+ (M + H)+ 

424.0768, found 424.0765. 

 

tert-Butyl 2-(2-iodobenzyl)-2-amino-3-phenylpropanoate (1d): 

NH2

CO2H

I
8

NH2

CO2t-Bu

IH2SO4, 1,4-dioxane

1d  
Compound 8 (1.9 g, 5 mmol) was dissolved in 1,4-dioxane (10.0 mL) and H2SO4 (1.0 mL). 

To the mixture was added isobutene (15 mL) at -40 oC. The mixture was stirred at room 

terperature in a sealed tube for 24 hours. After the reaction was completed, the reaction mixture 

was poured into ice and the pH was adjusted to 9-10 with 10% NaOH aqueous solution. The 

aqueous phase was extracted with ethyl acetate (15 mL × 3). Τhe combined organic phase was 

washed with H2O and brine, dried over Na2SO4. The solvents were removed under reduced 

pressure and the residue was purified by flash chromatography (ethyl acetate/petroleum ether = 

1/4 to 1/1) to afford the pure product 1d (1.4 g, 65%). 
1H NMR (400 MHz, CDCl3) δ 7.84 (d, J = 8.0 Hz, 1H), 7.43 (d, J = 6.4 Hz, 1H), 7.24-7.28 (m, 

6H), 6.89-6.94 (m, 1H), 3.30-3.44 (m, 3H), 2.92 (d, J = 13.2 Hz, 1H), 1.39 (s, 9H); 13C NMR (125 

MHz, CDCl3) δ 173.7, 139.9, 139.6, 135.7, 130.7, 130.6, 128.6, 128.3, 128.2, 127.1, 103.4, 82.4, 
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63.8, 48.5, 45.4, 28.0; ESI-MS m/z 438.1 (M + H)+; HRMS calcd for C20H25INO2
+ (M + H)+ 

438.0924, found 438.0930. 

 

Methyl 2-(2-iodo-5-methylbenzyl)-2-amino-3-phenylpropanoate (1e): 

NH2

CO2Me

I
1e  

This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.0 Hz, 

1H), 7.22-7.31 (m, 5H), 7.11 (s, 1H), 6.76 (d, J = 8.0 Hz, 1H), 3.70 (s, 3H), 3.32-3.48 (m, 3H), 

3.01 (d, J = 13.2 Hz, 1H), 2.27 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 175.0, 139.7, 138.8, 138.2, 

135.5, 131.6, 130.3, 129.8, 128.5, 127.2, 98.7, 63.9, 52.3, 48.3, 45.3, 21.0; ESI-MS m/z 410.0 (M 

+ H)+; HRMS calcd for C18H21INO2
+ (M + H)+ 410.0611, found 410.0612. 

 

Methyl 2-(2-iodo-5-methoxybenzyl)-2-amino-3-phenylpropanoate (1f): 

NH2

CO2Me

I
1f

MeO

 
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.8 Hz, 

1H), 7.19-7.31 (m, 5H), 6.87 (d, J = 2.8 Hz, 1H), 6.52 (dd, J = 8.8 Hz, 2.8 Hz, 1H), 3.73 (s, 3H), 

3.71 (s, 3H), 3.41 (d, J = 13.6 Hz, 1H), 3.38 (d, J = 13.2 Hz, 1H), 3.23 (d, J = 13.6 Hz, 1H), 2.90 

(d, J = 13.2 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 175.8, 159.9, 140.7, 140.3, 136.0, 130.3, 

128.4, 127.1, 116.6, 115.0, 91.4, 63.8, 55.3, 52.1, 49.0, 46.3; ESI-MS m/z 426.0 (M + H)+; HRMS 

calcd for C18H21INO3
+ (M + H)+ 426.0561, found 426.0561. 

 

Methyl 2-(5-chloro-2-iodobenzyl)-2-amino-3-phenylpropanoate (1g): 

NH2

CO2Me

I
1g

Cl

 
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.75 (d, J = 8.4 Hz, 

1H), 7.19-7.30 (m, 6H), 6.92 (d, J = 2.4 Hz, 1H), 3.72 (s, 3H), 3.29-3.45 (m, 3H), 2.94 (d, J = 13.2 

Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 175.5, 141.6, 141.0, 135.7, 134.6, 130.8, 130.4, 129.1, 

128.7, 127.4, 100.1, 64.0, 52.6, 48.8, 46.0; ESI-MS m/z 430.0 (M + H)+; HRMS calcd for 

C17H18ClINO2
+ (M + H)+ 430.0065, found 430.0068. 

 

Methyl 2-(5-bromo-2-iodobenzyl)-2-amino-3-phenylpropanoate (1h): 

NH2

CO2Me

I
1h

Br
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This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 8.4 Hz, 

1H), 7.42 (d, J = 2.0 Hz, 1H), 7.25-7.31 (m, 3H), 7.19 (d, J = 8.4 Hz, 2H), 7.05 (d, J = 2.0 Hz, 1H), 

3.72 (s, 3H), 3.41 (d, J = 14.0Hz, 1H), 3.36 (d, J = 12.8 Hz, 1H), 3.24 (d, J = 14.0 Hz, 1H), 2.92 (d, 

J = 12.8 Hz, 1H), 2.05 (brs, 2H); 13C NMR (125 MHz, CDCl3) δ 175.4, 141.8, 140.9, 135.5, 133.3, 

131.6, 130.1, 128.4, 127.1, 122.3, 100.7, 63.6, 52.2, 48.6, 45.8; ESI-MS m/z 474.0, 476.0 (M + 

H)+; HRMS calcd for C17H18BrINO2
+ (M + H)+ 473.9560, found 475.9540, 473.9563 (1/1). 

 

Methyl 2-(4-fluoro-2-iodobenzyl)-2-amino-3-phenylpropanoate (1i): 

NH2

CO2Me

I
1i

F

 
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.56 (m, 1H), 

7.19-7.29 (m, 6H), 7.00 -7.04 (m, 1H), 3.70 (s, 3H), 3.30-3.48 (m, 3H), 2.94 (d, J = 13.2 Hz, 1H); 
13C NMR (125 MHz, CDCl3) δ 175.4, 160.8, 135.5, 131.0, 130.2, 128.5, 127.2, 126.6, 115.4, 

101.8, 63.7, 52.3, 47.6, 45.6; ESI-MS m/z 414.0 (M + H)+; HRMS calcd for C17H18FINO2
+ (M + 

H)+ 414.0361, found 414.0356. 

 

Methyl 4-(2-amino-2-benzyl-3-methoxy-3-oxopropyl)-3-iodobenzoate (1j): 

1j

NH2

CO2Me

IMeO2C
 

This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 8.51 (d, J = 1.6 Hz, 

1H), 7.93 (dd, J = 8.0 Hz, 1.6 Hz, 1H), 7.38 (d, J = 8.0 Hz, 1H), 7.26 (m, 3H), 7.19 (d, J = 8.0 Hz, 

2H), 3.90 (s, 3H), 3.69 (s, 3H), 3.52 (d, J =14.0 Hz, 1H), 3.38-3.42 (m, 2H), 2.98 (d, J = 13.2 Hz, 

1H); 13C NMR (125 MHz, CDCl3) δ 175.4, 165.3, 144.8, 140.8, 135.5, 130.2, 130.1, 129.0, 128.4, 

127.2, 102.3, 63.6, 52.3, 52.2, 48.8, 46.0; ESI-MS m/z 454.0 (M + H)+; HRMS calcd for 

C19H21INO4
+ (M + H)+ 454.0510, found 454.0509.  

 

Methyl 2-(2-iodo-4-nitrobenzyl)-2-amino-3-phenylpropanoate (1k): 

1k

NH2

CO2Me

IO2N

 
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 8.68 (d, J = 2.4 Hz, 

1H), 8.12 (dd, J = 8.4 Hz, 2.4 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.26-7.30 (m, 3H), 7.15-7.19 (m, 

2H), 3.72 (s, 3H), 3.50 (d, J =14.0 Hz, 1H), 3.37 (d, J = 13.2 Hz, 1H), 3.33 (d, J =14.0 Hz, 1H), 

2.87 (d, J = 13.2 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 175.4, 147.6, 146.7, 135.3, 134.5, 130.5, 

130.1, 128.5, 127.3, 122.7, 101.9, 63.6, 52.4, 48.6, 46.3; ESI-MS m/z 441.0 (M + H)+; HRMS 
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calcd for C17H18IN2O4
+ (M + H)+ 441.0306, found 441.0302. 

Methyl 2-(2-iodobenzyl)-2-amino-3-(4-methoxyphenyl)propanoate (1l): 

1l

NH2

CO2Me

I OMe
 

This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.0 Hz, 

1H), 7.24-7.30 (m, 2H), 7.11(d, J = 8.4 Hz, 2H), 6.90-6.95 (m, 1H), 6.83 (d, J = 8.4 Hz, 2H), 3.79 

(s, 3H), 3.71 (s, 3H), 3.43 (d, J =14.0 Hz, 1H), 3.34 (d, J = 13.2 Hz, 1H), 3.26 (d, J =14.0 Hz, 1H), 

2.84 (d, J = 13.2 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 176.1, 158.6, 140.0, 139.7, 131.1, 130.4, 

128.6, 128.1, 127.9, 113.8, 102.9, 63.7, 55.1, 52.0, 48.9, 45.2; ESI-MS m/z 426.0 (M + H)+; 

HRMS calcd for C18H21INO3
+ (M + H)+ 426.0561, found 426.0557.  

 

Methyl 2-(2-iodobenzyl)-2-amino-3-(3-iodo-4-methoxyphenyl)propanoate (1m): 

1m

NH2

CO2Me

I OMe

I

 
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.78 (d, J = 8.0 Hz, 

1H), 7.55 (d, J = 1.6 Hz, 1H), 7.17-7.23 (m, 2H), 7.11(dd, J = 8.0 Hz, 1.6 Hz, 1H), 6.83-6.88 (m, 

1H), 6.66 (d, J = 8.0 Hz, 1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.37 (d, J =14.0 Hz, 1H), 3.21-3.26 (m, 

2H), 2.77 (d, J = 13.2 Hz, 1H), 2.21 (brs, 2H); 13C NMR (125 MHz, CDCl3) δ 175.4, 157.3, 140.9, 

140.0, 139.3, 131.2, 130.6, 129.9, 128.8, 128.2, 110.7, 102.9, 85.9, 63.8, 56.3, 52.3, 48.6, 44.3; 

ESI-MS m/z 551.7 (M + H)+; HRMS calcd for C18H20I2NO3
+ (M + H)+ 551.9533, 552.9566, found 

551.9537. 

 

Methyl 2-amino-2-benzyl-4-(2-iodophenyl)butanoate (3a): 
H2N

CO2Me
I

3a
 

This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.82 (dd, J = 8.0 Hz, 

0.8 Hz, 1H), 7.21-7.34 (m, 7H), 6.90-6.94 (m, 1H), 3.72 (s, 3H), 3.28 (d, J =13.6 Hz, 1H), 3.09 (d, 

J = 13.6 Hz, 1H), 2.99-3.05 (m, 1H), 2.69-2.77 (m, 1H), 2.34-2.41 (m, 1H), 2.04-2.08 (m, 1H); 
13C NMR (125 MHz, CDCl3) δ 176.5, 144.0, 139.5, 136.1, 129.9, 129.5, 128.5, 128.4, 127.9, 

127.0, 100.2, 62.0, 52.1, 45.9, 41.0, 35.6; ESI-MS m/z 410.2 (M + H)+; HRMS calcd for 

C18H21INO2
+ (M + H)+ 410.0611, found 410.0616. 

 

Methyl 2-amino-2-benzyl-4-(2-iodo-5-methylphenyl)butanoate (3b): 
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COOMe

I

H2N

3b  
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.65 (d, J = 8.0 Hz, 

1H), 7.21-7.31 (m, 3H), 7.17 (dd, J = 8.0 Hz, 1.2 Hz, 2H), 7.05 (d, J = 2.0 Hz, 1H), 6.71 (dd, J = 8 

Hz, 2Hz, 1H), 3.75 (s, 3H), 3.26 (d, J =13.6 Hz, 1H), 2.87 (d, J =13.6 Hz, 1H), 2.80-2.84 (m, 1H), 

2.56-2.63 (m, 1H), 2.26 (s, 3H), 2.22-2.20 (m, 1H), 1.91 (br s, 2H), 1.92-1.85 (m, 1H); 13C NMR 

(125 MHz, CDCl3) δ 176.2, 143.6, 139.2, 138.5, 135.9, 130.5, 129.9, 129.0, 128.9, 128.5, 127.1, 

96.1, 62.2, 52.2, 45.8, 40.9, 35.4, 20.8; ESI-MS m/z 426.1 (M + H)+; HRMS calcd for 

C19H23INO2
+ (M + H)+ 424.0768, found 424.0776. 

 

Methyl 2-amino-2-benzyl-4-(4-chloro-2-iodophenyl)butanoate (3c): 

COOMe

I

H2N

3c

Cl

 
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.78 (d, J = 2.0 Hz, 

1H), 7.24-7.29 (m, 4H), 7.14-7.16 (m, 3H), 3.75 (s, 3H), 3.26 (d, J =13.6 Hz, 1H), 2.87 (d, J =13.6 

Hz, 1H), 2.82-2.86 (m, 1H), 2.57-2.65 (m, 1H), 2.11-2.18 (m, 1H), 2.05 (br s, 2H), 1.82-1.89 (m, 

1H); 13C NMR (125 MHz, CDCl3) δ 175.7, 142.5, 138.6, 135.6, 132.4, 130.0, 129.9, 128.7, 128.6, 

127.2, 99.9, 62.3, 52.3, 45.6, 40.3, 34.9; ESI-MS m/z 444.0 (M + H)+; HRMS calcd for 

C18H20ClINO2
+ (M + H)+ 444.0222, found 444.0234. 

 

Methyl 2-(4-methoxybenzyl)-2-amino-4-(2-iodophenyl)butanoate (3d): 

COOMe

I

H2N
3d

OMe

 
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 7.6 Hz, 

1H), 7.21-7.294 (m, 2H), 7.08 (d, J = 8.4 Hz, 2H), 6.86-6.90 (m, 1H), 6.83 (d, J = 8.4 Hz, 2H), 

3.78 (s, 3H), 3.75 (s, 3H), 3.19 (d, J =13.2 Hz, 1H), 2.83-2.90 (m, 1H), 2.78 (d, J = 13.2 Hz, 1H), 

2.58-2.65 (m, 1H), 2.12-2.20 (m, 1H), 1.86-1.89 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 176.6, 

158.7, 144.1, 139.5, 130.9, 129.5, 128.5, 128.0, 127.9, 113.9, 100.2, 62.1, 55.2, 52.1, 45.1, 40.9, 

35.7; ESI-MS m/z 439.6 (M + H)+; HRMS calcd for C19H23INO3
+ (M + H)+ 440.0717, found 

440.0719. 
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Methyl 2-amino-4-(2-iodophenyl)-2-methylbutanoate (3e): 

COOMe

I

H2N
3e  

This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.78 (d, J = 8.0 Hz, 

1H), 7.21-7.27 (m, 2H), 6.85-6.89 (m, 1H), 3.75 (s, 3H), 2.75-2.82 (m, 1H), 2.62-2.70 (m, 1H), 

2.13 (br s, 2H), 1.94-2.02 (m, 1H), 1.80-1.88 (m, 1H), 1.43 (s, 3H); 13C NMR (125 MHz, CDCl3) 

δ 177.6, 144.1, 139.5, 129.4, 128.5, 127.8, 100.2, 57.7, 52.3, 41.5, 35.7, 26.2; ESI-MS m/z 334.0 

(M + H)+; HRMS calcd for C12H17INO2
+ (M + H)+ 334.0298, found 334.0303. 

 

Methyl 2-(2-iodophenethyl)-2-amino-3-methylbutanoate (3f): 

COOMeI

NH2

3g  
This compound was prepared similarly to 1a. 1H NMR (500 MHz, CDCl3) δ 7.78 (d, J = 7.5 Hz, 

1H), 7.21-7.25 (m, 2H), 6.85-6.89 (m, 1H), 3.78 (s, 3H), 2.83-2.86 (m, 1H), 2.49-2.51 (m, 1H), 

1.98-2.08 (m, 2H), 1.80 (m, 1H), 0.89-0.96 (m, 6H); 13C NMR (125 MHz, CDCl3) δ 176.4, 144.2, 

139.4, 129.7, 128.4, 127.8, 100.1, 62.0, 52.2, 35.7, 35.3, 29.6, 17.8, 16.1; ESI-MS m/z 362.1 (M + 

H)+; HRMS calcd for C14H21INO2
+ (M + H)+ 362.0611, found 362.0627. 

 

Methyl 2-amino-2-(2-iodophenethyl)-4-phenylbutanoate (3g): 

H2N COOMe

I

3g  
This compound was prepared similarly to 1a. 1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 8.0 Hz, 

1H), 7.18-7.26 (m, 7H), 6.84-6.88 (m, 1H), 3.72 (s, 3H), 2.85-2.90 (m, 2H), 2.62-2.78 (m, 1H), 

2.53-2.59 (m, 1H), 1.92-2.19 (m, 4H), 1.76 (brs, 2H); 13C NMR (125 MHz, CDCl3) δ 176.7, 144.0, 

141.4, 139.5, 129.5, 128.5, 128.4, 128.3, 128.0, 126.0, 100.2, 61.1, 52.3, 41.5, 40.6, 35.5, 30.5; 

ESI-MS m/z 424.1 (M + H)+; HRMS calcd. for C19H23INO2
+ (M + H)+ 424.0768, found 424.0773. 

 

3. General Procedure for the Kinetic Resolution of Racemic Substrates 

via Copper-Catalyzed Intramolecular N-Arylation:  

R2

NH2

CO2R3

I

CuI/L*

Cs2CO3 N
H

R2

CO2R3
+

CO2R3

NH2

R2

I
R1

1 2rac-1

R1
R1

1,4-dioxane

 
The reaction mixture of rac-1 (0.2 mmol), ligand (0.012 mmol), CuI (0.01 mmol) 

and Cs2CO3 (0.2 mmol) in 1,4-dioxane (1.5 mL) were stirred at room temperature and 

monitered by HPLC. When about 50% starting material was transformed into coupling 
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product, H2O (5.0 mL) and ethyl acetate (5.0 mL) were added into the mixture. The 

organic phase was seperated and the aqueous phase was extracted with ethyl acetate (5.0 

mL × 3). Τhe combined organic phase was washed with H2O and brine, dried over 

Na2SO4. The solvent was removed under reduced presure. The residue was loaded on 

silica column and purified by flash chromatography (ethyl acetate/petroleum ether = 1/5 

to 1/10) to afford the coupling products 2 and recovered the unreacted starting materials 1. 

The enantiomeric excess was determined by chiral HPLC analysis. 

 

(R)-Methyl 2-benzylindoline-2-carboxylate (2a): 

N
H

CO2Me
 

1H NMR (400 MHz, CDCl3) δ 7.24-7.32 (m, 3H), 7.16-7.18 (m, 2H), 7.02-7.07 (m, 2H),  

6.71-6.75 (m, 1H), 6.65-6.68 (m, 1H), 3.65 (s, 3H), 3.53 (d, J =16.4 Hz, 1H), 3.32 (d, J = 13.2 Hz, 

1H), 3.15 (d, J = 16.4 Hz, 1H), 3.08 (d, J =13.2 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 175.6, 

149.5, 136.2, 129.6, 128.4, 127.7, 127.1, 126.4, 124.5, 119.2, 109.7, 71.9, 52.3, 45.2, 40.2; 

ESI-MS m/z 268.1 (M + H)+; HRMS calcd for C17H18NO2
+ (M + H)+ 268.1332, found 268.1329; 

HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 7.4 min, τmajor = 10.3 min. 

[α]D
20 -20.4 (c 0.5, MeOH, 89% ee). 

 

Recovered (S)-1a: 
HPLC Chiralpak OD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 12.0 min, τmajor = 10.2 min. 
[α]D

20 -12.4 (c 1.0, CHCl3, 94% ee). 
 

(R)-Methyl 2-benzylindoline-2-carboxylate (2b): 

N
H

CO2Et
 

 
1H NMR (400 MHz, CDCl3) δ 7.20-7.32 (m, 5H), 7.03-7.07 (m, 2H), 6.66-6.74 (m, 2H), 4.06-4.15 

(m, 2H), 3.54 (d, J =16.0 Hz, 1H), 3.31 (d, J = 13.6 Hz, 1H), 3.55 (d, J = 16.0 Hz, 1H), 3.08 (d, J 

=13.6 Hz, 1H), 1.19 (t, J = 7.2 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ 175.2, 149.6, 136.3, 129.8, 

128.3, 127.7, 127.0, 126.5, 124.5, 119.1, 109.7, 71.7, 61.4, 45.3, 40.3, 14.1; ESI-MS m/z 282.1 (M 

+ H)+; HRMS calcd for C18H20NO2
+ (M + H)+ 282.1489, found 282.1490; HPLC Chiralpak AD-H 

(hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 8.9 min, τmajor = 14.3 min. [α]D
20 -21.7 (c 0.5, MeOH, 

93% ee). 

 

Recovered (S)-1b: 
HPLC Chiralpak OD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 9.9 min, τmajor = 8.5 min. 
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[α]D
20 -8.5 (c 0.5, CHCl3, 85% ee). 

 

(R)-Isopropyl 2-benzylindoline-2-carboxylate (2c): 

N
H

CO2i-Pr
 

1H NMR (400 MHz, CDCl3) δ 7.12-7.22 (m, 5H), 6.93-6.98 (m, 2H), 6.57-6.65 (m, 2H), 4.85 (h, J 

= 6.0 Hz, 1H), 3.43 (d, J =16.0 Hz, 1H), 3.20 (d, J = 13.2 Hz, 1H), 3.05 (d, J = 16.0 Hz, 1H), 3.00 

(d, J =13.2 Hz, 1H), 1.12 (d, J = 6.0 Hz, 3H), 1.04 (d, J = 6.0 Hz, 3H); 13C NMR (125 MHz, 

CDCl3) δ 174.5, 149.5, 136.3, 129.8, 128.2, 127.6, 126.9, 126.5, 124.4, 119.0, 109.6, 71.5, 69.0, 

45.0, 40.4, 21.7, 21.6; ESI-MS m/z 296.1 (M + H)+; HRMS calcd for C19H22NO2
+ (M + H)+ 

296.1645, found 296.1646; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 

6.3 min, τmajor = 10.7 min. [α]D
20 -21.2 (c 0.5, MeOH, 90% ee). 

 

Recovered (S)-1c: 
HPLC Chiralpak OD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 7.6 min, τmajor = 6.3 min. 
[α]D

20 -12.8 (c 0.5, CHCl3, 87% ee). 
 

(R)-tert-Butyl 2-benzylindoline-2-carboxylate (2d): 

N
H

CO2t-Bu
 

1H NMR (400 MHz, CDCl3) δ 7.24-7.29 (m, 5H), 7.02-7.06 (m, 2H), 6.66-6.74 (m, 2H), 3.48 (d, J 

=16.0 Hz, 1H), 3.27 (d, J = 13.2 Hz, 1H), 3.11 (d, J =16.0 Hz, 1H), 3.07 (d, J = 13.2 Hz, 1H), 1.38 

(s, 9H); 13C NMR (125 MHz, CDCl3) δ 174.2, 149.7, 136.5, 130.1, 128.2, 127.6, 126.9, 124.4, 

119.0, 109.6, 81.9, 71.7, 45.0, 40.7, 27.9; ESI-MS m/z 310.2 (M + H)+; HRMS calcd for 

C20H24NO2
+ (M + H)+ 310.1802, found 310.1807; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 

1.0 mL/min) τminor = 5.0 min, τmajor = 8.5 min. [α]D
20 -22.2 (c 0.5, MeOH, 91% ee). 

 

Recovered (S)-1d: 
HPLC Chiralpak OD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 6.7 min, τmajor = 5.5 min. 
[α]D

20 -11.6 (c 0.5, CHCl3, 90% ee). 
 

(R)-Methyl 2-benzyl-5-methylindoline-2-carboxylate (2e): 

N
H

CO2Me

Me

 
1H NMR (400 MHz, CDCl3) δ 7.25-7.30 (m, 3H), 7.16-7.18 (m, 2H), 6.90 (s, 1H), 6.86 (d, J = 8.0 

Hz, 1H), 6.59 (d, J = 8.0 Hz, 1H), 3.65 (s, 3H), 3.50 (d, J = 16.0 Hz, 1H), 3.30 (d, J = 13.2 Hz, 

1H), 3.13 (d, J = 16.0 Hz, 1H), 3.08 (d, J = 13.2 Hz, 1H), 2.25 (s, 3H); 13C NMR (125 MHz, 

CDCl3) δ 175.7, 147.2, 136.3, 129.6, 128.6, 128.4, 128.0, 127.0, 126.7, 125.2, 109.6, 72.1, 52.2, 
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45.2, 40.3, 20.8; ESI-MS m/z 282.1 (M + H)+; HRMS calcd for C18H20NO2
+ (M + H)+ 282.1489, 

found 282.1490; HPLC Chiralpak AD-H (hexane/i-PrOH = 90 : 10, 1.0 mL/min) τminor = 5.9 min, 

τmajor = 7.7 min. [α]D
20 -24.4 (c 0.5, MeOH, 87% ee). 

 

Recovered (S)-1e: Compound 1e was transformed into 1e’ for the determent of enantiomeric 
excess by chiral HPLC.  

CO2Me

NH2

Bn

I
1e

Me NaBH4

MeOH/THF

CH2OH

NH2

Bn

I
1e'

Me

 
(S)-1e’ 1H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.0 Hz, 1H), 7.22-7.34 (m, 5H), 7.10 (s, 1H), 

6.75 (d, J = 8.0 Hz, 1H), 3.45 (d, J = 11.2 Hz, 1H), 3.35 (d, J = 11.2 Hz, 1H), 3.05 (d, J = 14.0 Hz, 

1H), 2.98 (d, J = 14.0 Hz, 1H), 2.93 (s, 2H), 2.28 (s, 3H); ESI-MS m/z 382.1 (M + H)+; HRMS 

calcd for C17H21INO2
+ (M + H)+ 382.0662, found 382.0656; HPLC Chiralpak OD-H 

(hexane/i-PrOH = 92 : 8, 1.0 mL/min) τminor = 10.3 min, τmajor = 7.9 min. [α]D
20 10.4 (c 0.5, CHCl3, 

86% ee). 

 
(R)-Methyl 2-benzyl-5-methoxylindoline-2-carboxylate (2f): 

N
H

CO2Me

MeO

 
1H NMR (400 MHz, CDCl3) δ 7.10-7.24 (m, 5H), 6.62 (s, 1H), 6.54-6.58 (m, 2H), 3.66 (s, 3H), 

3.58 (s, 3H), 3.44 (d, J = 16.0 Hz, 1H), 3.23 (d, J = 13.2 Hz, 1H), 3.08 (d, J = 16.0 Hz, 1H), 3.06 

(d, J = 13.2 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 175.6, 153.9, 143.0, 136.2, 129.6, 128.4, 

128.2, 127.1, 112.7, 111.3, 110.5, 72.6, 55.9, 52.3, 45.0, 40.5; ESI-MS m/z 298.1 (M + H)+; 

HRMS calcd for C18H20NO3
+ (M + H)+ 298.1438, found 298.1434; HPLC Chiralpak AD-H 

(hexane/i-PrOH = 93:7, 1.0 mL/min) τminor = 11.3 min, τmajor = 15.1 min. [α]D
20 -11.2 (c 0.5, 

MeOH, 92% ee). 

 

Recovered (S)-1f: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 93:7, 1.0 mL/min) τminor = 13.3 min, τmajor = 12.4 min. 
[α]D

20 4.8 (c 0.5, MeOH, 98% ee). 
 

(R)-Methyl 2-benzyl-5-chloroindoline-2-carboxylate (2g): 

N
H

CO2Me

Cl

 
1H NMR (400 MHz, CDCl3) δ 7.28-7.32 (m, 3H), 7.14-7.18 (m, 2H), 6.98-7.01 (m, 2H), 6.53 (d, J 

= 8.4 Hz, 1H), 3.67 (s, 3H), 3.50 (d, J =16.4 Hz, 1H), 3.30 (d, J = 13.2 Hz, 1H), 3.13 (d, J = 16.4 

Hz, 1H), 3.08 (d, J =13.2 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 175.2, 147.9, 135.9, 129.6, 

128.5, 127.5, 127.2, 124.7, 124.0, 110.5, 72.4, 52.4, 45.0, 40.0; ESI-MS m/z 302.1 (M + H)+; 

HRMS calcd for C17H17ClNO2
+ (M + H)+ 302.0942, found 302.0942; HPLC Chiralpak AD-H 
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(hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 9.4 min, τmajorr = 14.7 min. [α]D
20 -31.2 (c 0.5, MeOH, 

90% ee). 

 

Recovered (S)-1g: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 11.4 min, τmajor = 10.0 min. 
[α]D

20 8.8 (c 0.5, MeOH, 92% ee). 
 

(R)-Methyl 2-benzyl-5-bromoindoline-2-carboxylate (2h): 

N
H

CO2Me

Br

 
1H NMR (400 MHz, CDCl3) δ 7.24-7.32 (m, 3H), 7.12-7.15 (m, 4H), 6.51 (d, J = 8.0 Hz, 1H), 

3.66 (s, 3H), 3.51 (d, J =16.4 Hz, 1H), 3.30 (d, J = 13.2 Hz, 1H), 3.13 (d, J = 16.4 Hz, 1H), 3.06 (d, 

J =13.2 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 175.2, 148.7, 135.9, 130.4, 129.6, 128.9, 128.5, 

127.4, 127.2, 110.9, 72.2, 52.4, 45.1, 39.8; ESI-MS m/z 302.1 (M + H)+; HRMS calcd for 

C17H17BrNO2
+ (M + H)+ 346.0443, 348.0422 found 346.0438, 348.0420 (1/1); HPLC Chiralpak 

AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 10.5 min, τmajorr = 16.4 min. [α]D
20 -27.2 (c 0.5, 

MeOH, 93% ee). 

 

Recovered (S)-1h: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 12.6 min, τmajor = 11.3 min. 
[α]D

20 13.6 (c 0.5, MeOH, 86% ee). 
 

(R)-Methyl 2-benzyl-6-fluoroindoline-2-carboxylate (2i): 

N
H

CO2Me
F

 
1H NMR (400 MHz, CDCl3) δ 7.19-7.25 (m, 3H), 7.07-7.09 (m, 2H), 6.86-6.88 (m, 1H), 

6.26-6.28(m, 2H), 3.60 (s, 3H), 3.37-3.41 (m, 1H), 3.20-3.25 (m, 1H), 2.96-3.01 (m, 2H); 13C 

NMR (125 MHz, CDCl3) δ 175.4, 163.7, 150.9, 135.9, 129.6, 128.4, 127.2, 125.0, 121.8, 105.3, 

97.5, 72.8, 52.4, 45.1, 39.4; ESI-MS m/z 286.1 (M + H)+; HRMS calcd for C17H17FNO2
+ (M + H)+ 

286.1238, found 286.1233; HPLC Chiralpak AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 

9.5 min, τmajorr = 13.1 min. [α]D
20 -24.4 (c 0.5, MeOH, 91% ee). 

 

Recovered (S)-1i: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 11.6 min, τmajor = 10.7 min. 
[α]D

20 -2.4 (c 0.4, MeOH, 80% ee). 
 

(R)-Dimethyl 2-benzylindoline-2,6-dicarboxylate (2j): 

S13



  

N
H

CO2Me
MeO2C

 
1H NMR (500 MHz, CDCl3) δ 7.43 (d, J = 7.5 Hz, 1H), 7.26-7.32 (m, 4H), 7.14-7.16 (m, 2H), 

7.08-7.09 (m, 1H), 3.87 (s, 3H), 3.66 (s, 3H), 3.54 (d, J =16.5 Hz, 1H), 3.30 (d, J = 16.5 Hz, 1H), 

3.17 (d, J = 13.0 Hz, 1H), 3.06 (d, J =13.0 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 175.2, 167.3, 

149.7, 135.8, 132.0, 129.9, 129.6, 128.5, 127.2, 124.2, 121.2, 110.0, 72.1, 52.4, 51.9, 45.1, 40.0; 

ESI-MS m/z 326.1 (M + H)+; HRMS calcd for C19H20NO4
+ (M + H)+ 326.1387, found 326.1385; 

HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 30.7 min, τmajorr = 46.3 min. 

[α]D
20 -13.8 (c 0.5, MeOH, 83% ee). 

 

Recovered (S)-1j: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 23.5 min, τmajor = 19.8 min. 
[α]D

20 -2.8 (c 0.5, MeOH, 96% ee). 
 

(R)-Methyl 2-benzyl-6-nitroindoline-2-carboxylate (2k): 

N
H

CO2Me
O2N

 
1H NMR (500 MHz, CDCl3) δ 7.60 (d, J = 8.0 Hz, 1H), 7.41 (s, 1H), 7.26-7.32 (m, 3H), 7.11-7.16 

(m, 3H), 3.69 (s, 3H), 3.58 (d, J =17.0 Hz, 1H), 3.33 (d, J = 13.5 Hz, 1H), 3.19 (d, J = 17.0 Hz, 

1H), 3.07 (d, J =13.5 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 174.8, 150.4, 148.6, 135.4, 134.0, 

129.6, 128.6, 127.4, 124.4, 114.9, 103.6, 72.5, 52.6, 45.2, 39.6; ESI-MS m/z 313.1 (M + H)+; 

HRMS calcd for C17H17N2O4
+ (M + H)+ 313.1183, found 313.1181; HPLC Chiralpak AD-H 

(hexane/i-PrOH = 90:10, 1.0 mL/min) τminor = 17.2 min, τmajorr = 23.6 min. [α]D
20 -21.2 (c 0.5, 

MeOH, 90% ee). 

 

Recovered (S)-1k: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 90:10, 1.0 mL/min) τmino r= 18.9 min, τmajor = 17.4 min. 
[α]D

20 -3.6 (c 0.5, MeOH, 80% ee). 
 

(R)-Methyl 2-(4-methoxybenzyl)indoline-2-carboxylate (2l): 

N
H

CO2Me

OMe

 
1H NMR (400 MHz, CDCl3) δ 7.03-7.26 (m, 4H), 6.84 (d, J = 8.4 Hz, 2H), 6.74 (t, J = 7.2 Hz, 

1H), 6.67 (d, J = 7.2 Hz, 1H), 3.80 (s, 3H), 3.67 (s, 3H), 3.53 (d, J =16.0 Hz, 1H), 3.26 (d, J = 14.0 

Hz, 1H), 3.15 (d, J = 16.0 Hz, 1H), 3.03 (d, J =14.0 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 

175.7, 158.7, 149.3, 130.6, 128.2, 127.7, 126.6, 124.5, 119.3, 113.8, 109.8, 72.1, 55.2, 52.3, 44.3, 

40.1; ESI-MS m/z 298.1 (M + H)+; HRMS calcd for C18H20NO3
+ (M + H)+ 298.1438, found 

298.1432; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 12.0 min, τmajorr = 
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17.6 min. [α]D
20 -19.0 (c 0.5, MeOH, 90% ee). 

 

Recovered (S)-1l: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 15.3 min, τmajor = 19.6 min. 
[α]D

20 -5.6 (c 0.5, MeOH, 86% ee). 
 

(R)-Methyl 2-(3-iodo-4-methoxybenzyl)indoline-2-carboxylate (2m): 

N
H

CO2Me

OMe

I
 

1H NMR (500 MHz, CDCl3) δ 7.51 (s, 1H), 7.04 (d, J = 8.0 Hz, 1H), 6.94-6.98 (m, 2H), 6.58-6.69 

(m, 3H), 3.77 (s, 3H), 3.59 (s, 3H), 3.43 (d, J =16.0 Hz, 1H), 3.12 (d, J = 13.5 Hz, 1H), 3.03 (d, J 

= 16.0 Hz, 1H), 2.89 (d, J =13.5 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 175.6, 157.2, 149.4, 

140.4, 130.7, 130.4, 127.7, 126.4, 124.5, 119.3, 110.7, 109.7, 85.8, 71.9, 56.3, 52.4, 43.9, 40.0; 

ESI-MS m/z 424.3 (M + H)+; HRMS calcd for C18H19INO3
+ (M + H)+ 424.0404, found 424.0409; 

HPLC Chiralpak AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 16.7 min, τmajorr = 19.5 min. 

[α]D
20 -18.0 (c 0.5, MeOH, 86% ee). 

 

Recovered (S)-1m: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 15.8 min, τmajor = 20.5 min. 
[α]D

20 -10.8 (c 0.5, MeOH, 96% ee). 
 

(S)-Methyl 2-benzyl-1,2,3,4-tetrahydroquinoline-2-carboxylate (4a): 

 
1H NMR (400 MHz, CDCl3) δ 7.26-7.33 (m, 3H), 7.12 (d, J = 6.8 Hz, 2H), 6.96-7.02 (m, 2H), 

6.66 (t, J = 7.2 Hz, 1H), 6.55 (d, J = 8.0 Hz, 1H), 3.64 (s, 3H), 3.19 (d, J =13.2 Hz, 1H), 2.94 (d, J 

= 13.2 Hz, 1H), 2.68-2.85 (m, 2H), 2.34-2.40 (m, 1H), 2.00-2.07 (m, 1H); 13C NMR (125 MHz, 

CDCl3) δ 175.1, 142.8, 135.5, 129.9, 129.1, 127.1, 127.0, 120.2, 117.8, 114.8, 61.5, 52.1, 45.4, 

30.4, 24.1; ESI-MS m/z 282.1 (M + H)+; HRMS calcd for C18H20NO2
+ (M + H)+ 282.1489, found 

282.1498; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 7.5 min, τmajorr = 

9.2 min. [α]D
20 10.8 (c 0.5, MeOH, 95% ee). 

 

Recovered (R)-3a: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 13.5 min, τmajor = 19.3 min. 
[α]D

20 12.6 (c 1.0, MeOH, 89% ee). 
 

(S)-Methyl 2-benzyl-6-methyl-1,2,3,4-tetrahydroquinoline-2-carboxylate (4b): 
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1H NMR (400 MHz, CDCl3) δ 7.26-7.32 (m, 3H), 7.13 (m, 2H), 6.80 (m, 2H), 6.51 (d, J = 8.0 Hz, 

1H), 3.63 (s, 3H), 3.19 (d, J =13.8 Hz, 1H), 2.97 (d, J = 13.8 Hz, 1H), 2.69-2.77 (m, 2H), 

2.33-2.39 (m, 1H), 2.21 (s, 3H), 2.01-2.06 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 175.0, 140.2, 

135.5, 129.9, 129.6, 128.4, 127.6, 127.3, 120.4, 115.1, 61.7, 52.1, 45.3, 30.4, 24.1, 20.4; ESI-MS 

m/z 296.1 (M + H)+; HRMS calcd for C19H22NO2
+ (M + H)+ 296.1645, found 296.1649; HPLC 

Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 7.7 min, τmajorr = 15.0 min. [α]D
20 

24.8 (c 0.5, MeOH, 95% ee). 

 

Recovered (R)-3b: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 16.0 min, τmajor = 21.5 min. 
[α]D

20 14.8 (c 1.0, MeOH, 89% ee). 
 

(S)-Methyl 2-benzyl-7-chloro-1,2,3,4-tetrahydroquinoline-2-carboxylate (4c): 

 
1H NMR (400 MHz, CDCl3) δ 7.26-7.32 (m, 3H), 7.12 (m, 2H), 6.86 (d, J = 8.0 Hz, 1H), 6.60 (dd, 

J = 8.0 Hz, 2.0 Hz, 1H), 6.5 (d, J = 2.0 Hz, 1H ), 3.65 (s, 3H), 3.20 (d, J =13.8 Hz, 1H), 2.90 (d, J 

= 13.8 Hz, 1H), 2.73-2.76 (m, 1H), 2.64-2.68 (m, 1H), 2.32-2.38 (m, 1H), 1.96-2.03 (m, 1H); 13C 

NMR (125 MHz, CDCl3) δ 174.7, 143.9, 135.2, 132.2, 130.0, 129.8, 128.5, 127.3, 118.6, 117.6, 

114.3, 61.3, 52.2, 45.4, 30.3, 23.7; ESI-MS m/z 316.1 (M + H)+; HRMS calcd for C18H19ClNO2
+ 

(M + H)+ 316.1099, found 316.1099; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) 

τminor = 7.6 min, τmajorr = 9.5 min. [α]D
20 23.4 (c 0.5, MeOH, 95% ee). 

 

Recovered (R)-3c: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 12.5 min, τmajor = 14.4 min. 
[α]D

20 13.6 (c 1.0, MeOH, 88% ee). 
 

(S)-Methyl 2-(4-methoxybenzyl)-1,2,3,4-tetrahydroquinoline-2-carboxylate (4d): 

N
H

CO2Me

OMe

 
1H NMR (400 MHz, CDCl3) δ 7.04 (d, J = 8.4 Hz, 2H), 6.95-7.02 (m, 2H), 6.84 (d, J = 8.4 Hz, 

2H), 6.65 (t, J = 7.2 Hz, 1H), 6.54 (d, J = 8.0 Hz, 1H), 3.80 (s, 3H), 3.64 (s, 3H), 3.14 (d, J =13.2 

Hz, 1H), 2.87 (d, J = 13.2 Hz, 1H), 2.66-2.84 (m, 2H), 2.33-2.38 (m, 1H), 1.97-2.04 (m, 1H); 13C 

NMR (125 MHz, CDCl3) δ 175.2, 158.8, 142.9, 130.8, 129.0, 127.5, 127.0, 120.2, 117.7, 114.8, 

113.9, 61.5, 55.2, 52.1, 44.6, 30.3, 24.1; ESI-MS m/z 312.3 (M + H)+; HRMS calcd for C19H22NO3 
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(M + H)+ 312.1594, found 312.1596; HPLC Chiralpak AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) 

τminor = 11.9 min, τmajorr = 14.4 min. [α]D
20 16.0 (c 0.5, MeOH, 97% ee). 

 

Recovered (R)-3d: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 96:4, 1.0 mL/min) τminor = 21.7 min, τmajor = 30.1 min. 
[α]D

20 14.6 (c 1.0, MeOH, 85% ee). 
 
(R)-Methyl 2-methyl-1,2,3,4-tetrahydroquinoline-2-carboxylate (4e): 

 
1H NMR (500 MHz, CDCl3) δ 7.00 (t, J = 7.5 Hz, 1H), 6.96 (d, J = 7.5 Hz, 1H), 6.84 (t, J = 7.5 

Hz, 1H), 6.60 (d, J = 7.5 Hz, 1H), 3.71 (s, 3H), 2.72-2.74 (m, 2H), 2.28-2.33 (m, 1H), 1.85-1.91 

(m, 1H), 1.46 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 176.5, 143.0, 129.1, 126.9, 120.3, 117.9, 

114.7, 57.3, 52.4, 30.7, 26.8, 24.2; ESI-MS m/z 206.1 (M + H)+; HRMS calcd for C12H16NO2
+ (M 

+ H)+ 206.1176, found 206.1175; HPLC Chiralpak OD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) 

τmajorr = 7.0 min, τminor = 7.6 min. [α]D
20 -4.7 (c 0.5, CHCl3, 80% ee). 

 

Recovered (S)-3e: 
HPLC Chiralpak OD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) τmajor = 12.4 min, τminor = 13.8 min. 
[α]D

20 9.4 (c 1.0, MeOH, 88% ee). 
 
(S)-Methyl 2-isopropyl-1,2,3,4-tetrahydroquinoline-2-carboxylate (4f): 

N
H

COOMe
 

1H NMR (400 MHz, CDCl3) δ 7.00 (t, J = 7.6 Hz, 1H), 6.94 (d, J = 7.6 Hz, 1H), 6.59-6.65 (m, 

2H), 3.69 (s, 3H), 2.67-2.72 (m, 2H), 2.19-2.24 (m, 1H), 2.03-2.09 (m, 1H), 1.89-1.97 (m, 1H), 

0.97 (d, J = 6.8 Hz, 6H); 13C NMR (125 MHz, CDCl3) δ 175.8, 143.7, 128.9, 126.7, 120.9, 117.7, 

114.9, 64.1, 51.8, 35.6, 26.7, 24.5, 17.2, 16.7; ESI-MS m/z 234.1 (M + H)+; HRMS calcd for 

C14H20NO2
+ (M + H)+ 234.1489, found 234.1495; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 

1.0 mL/min) τminor = 6.6 min, τmajorr = 7.9 min. [α]D
20 -6.4 (c 0.5, CHCl3, 85% ee). 

 
Recovered (R)-3f: HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 9.4 min,  
τmajorr = 10.5 min. [α]D

20 6.7 (c 0.5, CHCl3, 98% ee). 
 
(R)-Methyl 2-phenethyl-1,2,3,4-tetrahydroquinoline-2-carboxylate (4g): 

 
1H NMR (400 MHz, CDCl3) δ 7.28 (m, 2H), 7.16-7.21 (m, 3H), 6.95-7.02 (m, 2H), 6.64-6.70 (m, 

2H), 3.78 (s, 3H), 2.69-2.78 (m, 3H), 2.56-2.64 (m, 1H), 2.24-2.30 (m, 1H), 2.00-2.12(m, 3H); 13C 

NMR (125 MHz, CDCl3) δ 175.7, 142.4, 141.2, 129.0, 128.5, 128.3, 127.0, 126.0, 120.5, 117.9, 

115.0, 60.6, 52.3, 41.1, 30.1, 29.4, 24.0; ESI-MS m/z 296.1 (M + H)+; HRMS calcd for 

C19H22NO2
+ (M + H)+ 296.1645, found 296.1646; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 
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1.0 mL/min) τminor = 12.3 min, τmajorr = 15.0 min. [α]D
20 6.0 (c 0.5, MeOH, 96% ee). 

 

Recovered (S)-3g: 
HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 18.6 min, τmajor = 19.2 min. 
[α]D

20 -8.3 (c 1.0, MeOH, 90% ee). 
 

4. Determination of the Absolute Configuration of the Products:  

The absolute configuration of the coupling product 2b was assigned to be R by 

comparing with (R)-2b, which was obtained by hydrogenation of (S)-ethyl 

2-(2-iodobenzyl)indoline-2-carboxylate 9. (S)-9 was synthesized according to our previous 

communication.2 The absolute configurations of other coupling products were assigned to be 

R by comparing with 2b.The absolute configurations of recovered starting materials (1a-1m) 

were assigned to be S correspondingly.  

N
H

(S)

I

N
H

(R)

(S)-9 (R)-2b

Pd/C, H2

MeOHCO2Et CO2Et

 

(R)-2b synthesized from (S)-9): [α]D
RT -23.2 (c 0.5, MeOH, 96% ee). 

2b synthesized from the kinetic resolution of rac-1b: [α]D
RT -21.7 (c 0.5, MeOH, 89% ee). 

 

The absolute configuration of recovered 3d (>98%ee after recrystallization) was 

determined as R through X-ray experiment (Figure 1). The absolute configuration of coupling 

product 4d was assigned to be S correspondingly. The absolute configurations of other 

coupling 1,2,3,4-tetrahydroquinoline products (4a-c and 4e-g) and recovered starting 

materials (3a-c and 3e-g) were assigned by analogue to 3d and 4d, respectively.  

 
Fig. 1 Molecular structure of compound 3d (C19H22INO3). 

 

5. References: 

(1)  Ito, Y.; Higuchi, N.; Murakami, M. Tetrahedron Lett. 1988, 29, 5151. 
(2) Zhou, F.; Guo, J.; Liu, J.; Ding, K.; Yu, S.; Cai, Q. J. Am. Chem. Soc. 2012, 134, 14326. 
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6. 1H NMR and 13C NMR Spectra 
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NAME     yangwenqiang05
EXPNO                82
PROCNO                1
Date_          20130123
Time              23.19
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300092 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00

1001

NH2

COOMe

I

1a
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NAME              10001
EXPNO                 1
PROCNO                1
Date_          20130226
Time              19.20
INSTRUM           Spect
PROBHD   5 mm PASEI 1H/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  247
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                14.50 usec
PL1               -1.00 dB
PL1W       104.98761749 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.00 dB
PL12              22.50 dB
PL13              22.50 dB
PL2W        14.61271477 W
PL12W        0.13023596 W
PL13W        0.13023596 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578022 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

10001

NH2

COOMe

I
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NAME     yangwenqiang05
EXPNO                57
PROCNO                1
Date_          20130321
Time              16.33
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                297.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300090 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

665B-2P

N
H
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NAME            6656-2P
EXPNO                 1
PROCNO                1
Date_          20130321
Time              19.15
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

6656-2P
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NAME                 LY
EXPNO                 2
PROCNO                1
Date_          20121128
Time              20.53
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  203
DW               48.400 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300077 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

LY-199657

NH2

COOEt

I

1b
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NAME           ly199656
EXPNO                 1
PROCNO                1
Date_          20121129
Time               1.16
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  125
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.57 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577995 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

LY-199656

NH2

COOEt

I

1b
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NAME     yangwenqiang05
EXPNO                58
PROCNO                1
Date_          20130321
Time              16.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  181
DW               60.400 usec
DE                 6.50 usec
TE                297.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300415 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

10004
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H

COOEt
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NAME              10004
EXPNO                 1
PROCNO                1
Date_          20130321
Time               3.01
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME           ly199663
EXPNO                 1
PROCNO                1
Date_          20121202
Time              20.13
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  203
DW               48.400 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300230 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

LY-199663

NH2

COOiPr
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NAME              10005
EXPNO                 1
PROCNO                1
Date_          20130226
Time              22.01
INSTRUM           Spect
PROBHD   5 mm PASEI 1H/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  635
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                14.50 usec
PL1               -1.00 dB
PL1W       104.98761749 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.00 dB
PL12              22.50 dB
PL13              22.50 dB
PL2W        14.61271477 W
PL12W        0.13023596 W
PL13W        0.13023596 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578017 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME          long_yan0
EXPNO                39
PROCNO                1
Date_          20130112
Time              11.13
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                 71.8
DW               60.400 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300499 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

LY-199672

N
H
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NAME           ly199672
EXPNO                 1
PROCNO                1
Date_          20130114
Time              21.38
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  278
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                295.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578086 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

ly199672
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H
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NAME     yangwenqiang05
EXPNO                27
PROCNO                1
Date_          20130124
Time              13.53
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  256
DW               60.400 usec
DE                 6.50 usec
TE                296.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300095 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00

10007

NH2

COOtBu

I

1d
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NAME              10007
EXPNO                 1
PROCNO                1
Date_          20130321
Time               0.00
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577958 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

10007

NH2

COOtBu

I
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NAME     yangwenqiang05
EXPNO                55
PROCNO                1
Date_          20130321
Time              16.20
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  256
DW               60.400 usec
DE                 6.50 usec
TE                297.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300090 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              10008
EXPNO                 1
PROCNO                1
Date_          20130321
Time               5.03
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME     yangwenqiang05
EXPNO                90
PROCNO                1
Date_          20130124
Time               0.24
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300092 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00

10009
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NAME              10009
EXPNO                 1
PROCNO                1
Date_          20130226
Time              23.11
INSTRUM           Spect
PROBHD   5 mm PASEI 1H/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  613
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                14.50 usec
PL1               -1.00 dB
PL1W       104.98761749 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.00 dB
PL12              22.50 dB
PL13              22.50 dB
PL2W        14.61271477 W
PL12W        0.13023596 W
PL13W        0.13023596 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577986 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME               YWQH
EXPNO                42
PROCNO                1
Date_          20130328
Time              15.15
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  181
DW               60.400 usec
DE                 6.50 usec
TE                297.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300089 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              10050
EXPNO                 1
PROCNO                1
Date_          20130321
Time               0.15
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  212
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577997 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME           long_yan
EXPNO                18
PROCNO                1
Date_          20121112
Time              21.37
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  181
DW               60.400 usec
DE                 6.50 usec
TE                297.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.50 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300090 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME           long_yan
EXPNO                20
PROCNO                1
Date_          20121112
Time              22.26
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  638
DS                    4
SWH           23980.814 Hz
FIDRES         0.365918 Hz
AQ            1.3664756 sec
RG               1290.2
DW               20.850 usec
DE                 6.50 usec
TE                306.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.25 usec
PL1                0.00 dB
PL1W        38.68305206 W
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                0.00 dB
PL12              14.54 dB
PL13               0.00 dB
PL2W        10.87646866 W
PL12W        0.38237360 W
PL13W       10.87646866 W
SFO2        400.1316005 MHz
SI                32768
SF          100.6127457 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

LY-199642

NH2

COOMe
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NAME     yangwenqiang05
EXPNO                31
PROCNO                1
Date_          20130307
Time              14.41
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  256
DW               60.400 usec
DE                 6.50 usec
TE                296.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300389 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              10012
EXPNO                 1
PROCNO                1
Date_          20130310
Time               1.31
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME     yangwenqiang05
EXPNO                86
PROCNO                1
Date_          20130123
Time              23.51
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                296.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300090 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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NAME              10013
EXPNO                 1
PROCNO                1
Date_          20130226
Time              23.15
INSTRUM           Spect
PROBHD   5 mm PASEI 1H/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  817
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                14.50 usec
PL1               -1.00 dB
PL1W       104.98761749 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.00 dB
PL12              22.50 dB
PL13              22.50 dB
PL2W        14.61271477 W
PL12W        0.13023596 W
PL13W        0.13023596 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577757 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME     yangwenqiang05
EXPNO                32
PROCNO                1
Date_          20130307
Time              14.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  256
DW               60.400 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300086 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              10014
EXPNO                 1
PROCNO                1
Date_          20130310
Time               2.31
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME     yangwenqiang05
EXPNO                89
PROCNO                1
Date_          20130124
Time               0.16
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                228.1
DW               60.400 usec
DE                 6.50 usec
TE                296.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300087 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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NAME              10015
EXPNO                 1
PROCNO                1
Date_          20130227
Time              16.25
INSTRUM           Spect
PROBHD   5 mm PASEI 1H/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  110
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                14.50 usec
PL1               -1.00 dB
PL1W       104.98761749 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.00 dB
PL12              22.50 dB
PL13              22.50 dB
PL2W        14.61271477 W
PL12W        0.13023596 W
PL13W        0.13023596 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578112 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME          long_yan0
EXPNO                37
PROCNO                1
Date_          20121211
Time               0.36
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                228.1
DW               60.400 usec
DE                 6.50 usec
TE                300.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300088 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME      ly199662-C溴p
EXPNO                 1
PROCNO                1
Date_          20121210
Time              18.15
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                300.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577984 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME     yangwenqiang05
EXPNO                87
PROCNO                1
Date_          20130123
Time              23.59
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300092 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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NAME              10017
EXPNO                 1
PROCNO                1
Date_          20130227
Time              16.32
INSTRUM           Spect
PROBHD   5 mm PASEI 1H/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                293.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                14.50 usec
PL1               -1.00 dB
PL1W       104.98761749 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.00 dB
PL12              22.50 dB
PL13              22.50 dB
PL2W        14.61271477 W
PL12W        0.13023596 W
PL13W        0.13023596 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578133 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME     yangwenqiang05
EXPNO                33
PROCNO                1
Date_          20130307
Time              14.54
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  256
DW               60.400 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300389 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              10018
EXPNO                 1
PROCNO                1
Date_          20130310
Time               3.38
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME     yangwenqiang05
EXPNO                84
PROCNO                1
Date_          20130123
Time              23.36
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300092 MHz
WDW                  no
SSB                   0
LB                 0.00 Hz
GB                    0
PC                 1.00
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NAME              10019
EXPNO                 1
PROCNO                1
Date_          20130227
Time              18.56
INSTRUM           Spect
PROBHD   5 mm PASEI 1H/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                14.50 usec
PL1               -1.00 dB
PL1W       104.98761749 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.00 dB
PL12              22.50 dB
PL13              22.50 dB
PL2W        14.61271477 W
PL12W        0.13023596 W
PL13W        0.13023596 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578063 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME           ly199669
EXPNO                 1
PROCNO                1
Date_          20121205
Time              16.15
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  161
DW               48.400 usec
DE                 6.50 usec
TE                291.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300227 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME          ly199669C
EXPNO                 1
PROCNO                1
Date_          20121205
Time              10.55
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 4096
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.57 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577959 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME               YWQH
EXPNO           1000000
PROCNO                1
Date_          20130326
Time              20.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                297.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300091 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME                NO2
EXPNO                 1
PROCNO                1
Date_          20130326
Time              15.57
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  798
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                295.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577974 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME           ly199664
EXPNO                 1
PROCNO                1
Date_          20121202
Time              20.18
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  203
DW               48.400 usec
DE                 6.50 usec
TE                296.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300223 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME           ly199664
EXPNO                 2
PROCNO                1
Date_          20121202
Time              21.08
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.57 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577931 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME         New Folder
EXPNO                37
PROCNO                1
Date_          20130106
Time              14.23
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  128
DW               60.400 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300031 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME           LY199688
EXPNO                 1
PROCNO                1
Date_          20130104
Time              22.03
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                294.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578022 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME          long_yan0
EXPNO                41
PROCNO                1
Date_          20130112
Time              11.24
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                 71.8
DW               60.400 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300085 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              10030
EXPNO                 1
PROCNO                1
Date_          20130310
Time               5.34
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577959 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME         New Folder
EXPNO                12
PROCNO                1
Date_          20130311
Time              11.21
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  256
DW               60.400 usec
DE                 6.50 usec
TE                297.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300364 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              35648
EXPNO                 1
PROCNO                1
Date_          20130321
Time               7.33
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME              10046
EXPNO                 1
PROCNO                1
Date_          20130321
Time              22.00
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                   57
DW               48.400 usec
DE                 6.50 usec
TE                293.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300658 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              10046
EXPNO                 2
PROCNO                1
Date_          20130321
Time              22.07
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  552
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578015 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME               YWQH
EXPNO                 2
PROCNO                1
Date_          20130328
Time               9.31
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  181
DW               60.400 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300092 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              35677
EXPNO                 1
PROCNO                1
Date_          20130329
Time               4.53
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577976 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35677
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NAME               YWQH
EXPNO                78
PROCNO                1
Date_          20130328
Time              20.55
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                228.1
DW               60.400 usec
DE                 6.50 usec
TE                297.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300089 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              35678
EXPNO                 1
PROCNO                1
Date_          20130329
Time               9.47
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 4096
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME       YANGWENQIANG
EXPNO                32
PROCNO                1
Date_          20130503
Time              16.52
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                228.1
DW               60.400 usec
DE                 6.50 usec
TE                297.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300091 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME             35722M
EXPNO                 1
PROCNO                1
Date_          20130514
Time              23.37
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577948 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35722M

H2N COOMe

I

3b
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NAME       YANGWENQIANG
EXPNO                28
PROCNO                1
Date_          20130515
Time              15.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                298.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300088 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME            35722-P
EXPNO                 1
PROCNO                1
Date_          20130515
Time              19.42
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  177
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577951 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35722-P
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NAME       YANGWENQIANG
EXPNO                24
PROCNO                1
Date_          20130427
Time               0.15
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                297.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300092 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

555

H2N COOMe

I

3c

Cl

 

S49



  

200 180 160 140 120 100 80 60 40 20 0 ppm

3
4
.
9
1

4
0
.
3
1

4
5
.
5
9

5
2
.
2
8

6
2
.
3
2

7
6
.
7
4

7
7
.
0
0

7
7
.
2
5

9
9
.
8
7

1
2
7
.
2
4

1
2
8
.
5
6

1
2
8
.
6
6

1
2
9
.
9
5

1
3
0
.
0
4

1
3
2
.
4
2

1
3
5
.
5
7

1
3
8
.
6
3

1
4
2
.
4
9

1
7
5
.
7
4

NAME             35717M
EXPNO                 1
PROCNO                1
Date_          20130515
Time               2.17
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577931 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35717M

H2N COOMe
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Cl
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NAME       YANGWENQIANG
EXPNO                31
PROCNO                1
Date_          20130515
Time              15.59
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                298.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300089 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

35717P
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NAME            35717-P
EXPNO                 1
PROCNO                1
Date_          20130515
Time              17.13
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  987
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577941 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME               YWQH
EXPNO                81
PROCNO                1
Date_          20130328
Time              21.29
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                297.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300090 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

199750
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NAME           ly199750
EXPNO                 1
PROCNO                1
Date_          20130329
Time               5.58
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577968 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

ly199750

H2N COOMe
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NAME               YWQH
EXPNO                20
PROCNO                1
Date_          20130331
Time              15.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300090 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

199752P
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NAME           ly199752
EXPNO                 1
PROCNO                1
Date_          20130401
Time               0.09
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577951 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

ly199752
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NAME       YANGWENQIANG
EXPNO                29
PROCNO                1
Date_          20130515
Time              15.42
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                228.1
DW               60.400 usec
DE                 6.50 usec
TE                298.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300088 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

35723M

H2N COOMe
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NAME             35723M
EXPNO                 1
PROCNO                1
Date_          20130515
Time               4.16
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577967 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35723M

H2N COOMe

I

3e
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NAME           35723H-P
EXPNO                 1
PROCNO                1
Date_          20130519
Time              14.45
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   32
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  114
DW               48.400 usec
DE                 6.50 usec
TE                294.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300223 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

35723H-P

COOMe

4e

N
H

 

S54



  

200 180 160 140 120 100 80 60 40 20 0 ppm
2
4
.
2
0

2
6
.
8
0

3
0
.
7
1

5
2
.
4
0

5
7
.
4
0

7
6
.
7
5

7
7
.
0
0

7
7
.
2
5

1
1
4
.
7
7

1
1
7
.
9
5

1
2
0
.
3
3

1
2
6
.
9
0

1
2
9
.
0
8

1
4
2
.
8
6

1
7
6
.
4
5

NAME            35723-P
EXPNO                 1
PROCNO                1
Date_          20130516
Time               8.35
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1500
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577954 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME           20130520
EXPNO             35727
PROCNO                1
Date_          20130519
Time              19.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  114
DW               60.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300088 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

35727

H2N COOMe

I
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NAME            35727CC
EXPNO                 1
PROCNO                1
Date_          20130520
Time              11.26
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 8000
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577992 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35727CC

H2N COOMe
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NAME           20130521
EXPNO            357260
PROCNO                1
Date_          20130521
Time               0.18
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   64
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                298.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300089 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME           20130521
EXPNO          35726000
PROCNO                1
Date_          20130521
Time               5.21
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 5000
DS                    4
SWH           23980.814 Hz
FIDRES         0.365918 Hz
AQ            1.3664756 sec
RG               1149.4
DW               20.850 usec
DE                 6.50 usec
TE                312.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.25 usec
PL1                0.00 dB
PL1W        38.68305206 W
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                0.00 dB
PL12              16.07 dB
PL13               0.00 dB
PL2W        10.87646866 W
PL12W        0.26883632 W
PL13W       10.87646866 W
SFO2        400.1316005 MHz
SI                32768
SF          100.6127557 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35726-P-C0
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NAME       YANGWENQIANG
EXPNO                27
PROCNO                1
Date_          20130515
Time              15.36
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                298.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300088 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME             35720M
EXPNO                 1
PROCNO                1
Date_          20130515
Time               1.03
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577958 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35720M

H2N COOMe

I

3g
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NAME       YANGWENQIANG
EXPNO                30
PROCNO                1
Date_          20130515
Time              15.53
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                298.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300089 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

35720P
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4g

N
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NAME           35720-P1
EXPNO                 1
PROCNO                1
Date_          20130515
Time              19.31
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577958 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

35720-P1
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N
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NAME               623M
EXPNO                 1
PROCNO                1
Date_          20130330
Time              11.49
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                574.7
DW               60.400 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300088 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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7. HPLC Spectra. 
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